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first of all,and then eventually came to use stone, but in erecting those stone 
buildings they extensively copied what they had already been making in brick, 
My mind at once went back to Tibet. In Tibet there is very much the same 
type of architecture as is found in Egypt. If you look at any photograph of 
Tibetan architecture you will see that it is really very much the same as the 
Egyptian. There is that very prominent “ batter,” the base of the buildings 
being very much broader than the top part. This is seen in all buildings in 
Tibet the same as it is in Egypt; it is not merely in the most prominent 
buildings: it is inall. This is very strikingly illustrated in the Grand Lama’s 
palace at Lhasa, the Potala, which is on a very prominent hill that rises 
abruptly from the valley. But in all the monasteries and in every single 
village in Tibet there is exactly the same characteristic as one sees in Egypt. 
Yet in Tibet they never have had bricks. I do not suppose there is any clay 
there at all. They must always have built in stone, and they are remarkably 
fine stone-workers. Although there are the same architectural features as 
are found in Egypt, it would seem that in Tibet they are not copies of brick 
buildings, but must have come naturally of themselves. Therefore I was 
wondering whether those Egyptian buildings were copies of brick buildings or 
whether they had sprung up spontaneously, as it were, in stone. 

However, that is only a very unimportant observation, I know that you 
would like me to thank the lecturer for his very suggestive address. I think 
we ought specially to thank him for being here at all. I believe that prior to 
his dining with us this evening the doctor was in his house peremptorily 
ordering him not to get out of bed as he was very ill with influenza. I hope 
that the doctor does not see in the paper to-morrow morning that Mr. 
Bromehead has been lecturing to us at this hall this evening. 
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I. THE NATIONAL GRID 
Colonel H. S. L. Winterbotham, C.M.G., D.S.O. 


N the January number of Annales de Géographie, Mr. de Martonne 

gives certain details of French plans for the new 1/50,000 map. 

It would appear, from this description, that the projection which 

characterized the earlier sheets of the 50,o0o—the polyhedric—is to be 

abandoned, and to be replaced by an orthomorphic projection. The 
sheets are to be rectangular and are to show a “ national grid.” 

The United States of America have achieved considerable progress 
in the spread of their one-inch maps, which are on a polyconic projection, 
The sheet lines of this series, being defined by meridians and parallels. 
do not lend themselves to the introduction of a “ national grid.” Never- 
theless, tables have been prepared to facilitate the overprinting of a grid 
for military, if not for civil, purposes. 

Recent military and scientific German periodicals give details of a 
change of German national mapping policy. A commission or board 
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under their Home Office deals with mapping questions and represents 
the opinions not only of the Reich, but of the individual states which 
compose it, and of the fighting services. This board has recently 
decided to introduce a “ national grid” upon all German maps. 

The grid has, in fact, become an important feature of military 
mapping, and threatens to develop into a national affair. We are, then, 
to ask ourselves the following questions : 

(1) What is a grid? 
(2) Is it of importance to the nation at large ? 
(3) If so, what form should it take ? 
It is my duty to give you the answer to the first of those three questions, 

Before the war, it was customary to add in the margins of maps some 
system of reference by whose aid to track down a town, a river, or a 
mountain into a particular square or enclosed figure, and thereby to 
render unnecessary a vain search over the rest of the map, The usual 
system of reference was one dividing two opposite margins into similarly 
lettered parts, the other two into numbered parts. 

This was not, however, the only system of reference. There was 
another which depended upon polar coordinates. Some point, generally 
the centre of the east margin, is made the pivot for a graduated strip of 
linen, which can be pulled out straight and revolved so as to read against 
tangent scales on the other margins. A particular point could then be 
defined with reference to the tangent marginal scales and to the distance 
along the rotating arm. 

These systems of reference undoubtedly save a great deal of hunting 
over the map. It must be noted that their value is limited to the sheet 
on which they appear, that is, a square defined as A.2. gives one no 
information unless one knows which map it is to which reference is 
made. Moreover, as experience with town maps shows us, the search 
even within the square may take time. 

When the Expeditionary Force left these shores it was equipped with 
maps some, at any rate, of which had these marginal letters and numbers. 
Presently, when the British Army, advancing after its preliminary retreat, 
came to an enforced stop firstly upon the Aisne and secondly in Flanders, 
the halts were sufficiently prolonged to make it necessary to issue larger- 
scaled maps. These maps, on the scale of 1/20,000, called for some 
more handy and accurate system of reference, to define not only a square 
but the exact spot in that square at which to look for a particular feature. 
A committee was appointed to evolve a suitable system of reference, 
and the task in front of it was one of peculiar difficulty. It had so 
happened that the Belgian maps were being printed in England. As 
we always felt that we were on the point of driving the Germans before 
us into Belgium, we desired to use Belgian sheet lines, which differ from 
French sheet lines, for maps of French territory lying to the west. But 
Belgian and French sheet lines are functions of the metre, and British 
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troops, at that time at any rate, thought mainly in yards. A system of 
reference, then, was required which should give squares of a definite 
number of yards, and which would yet fit as nearly as possible upon a 
map whose dimensions were governed by the metrical system. It was 
possible to divide a 1/40,000 sheet into squares of 1000 yards so nearly 
that by a little fudge in the printing the east and west lines of these refer- 
ence squares were made to coincide with the sheet lines. North and 
south it was not so possible, and the reference squares projected beyond 
the sheet lines. The whole area of the 40,000 was then divided, and 
not quite equally, into twenty-four parts, each of which was given a letter. 
These parts were then subdivided into so many squares of 1000 yards 
side. It will be seen from the illustration that twelve of these letters had 
thirty-six such squares, while twelve had only thirty. On the east and west 
margins were a row, or line, of half-squares. Each 1000-yard square 
was subsequently divided into four quarters, which were labelled a, b, 
c, and d, and each of these little and ultimate squares was divided 
decimally by eye or scale. A full reference, then, ran in this way : 


Sheet 51—M.35.d.34. 


It will be observed that it was still necessary to quote the sheet. 

Side by side with our system grew the French. Now in French 
eex and ygrec have a more friendly sound than x and y have tous. The 
French went, therefore, boldly and logically for a rectangular coordinate 
system covering the whole area (or a very large part of the area) instead 
of keeping to a single-sheet system. Their “ grid” was a vast grid of 
kilometre squares—and the sides of them were numbered consecutively, 
eastwards and northwards, from an origin so remote from the front as 
to be secure from intrusion. Thus signs were always positive. Inside 
the squares decimal division was done by eye or scale to the nearest 
100 metres, or, on large-scale maps, to the nearest 10 metres. 

Here we get a substantial step further than in the British squaring. 
We have, in fact, progressed from “ squaring” to “ gridding.” The 
horizon is broadened from a sheet to a country. Quite independently 
of the map, indeed, the relative positions of objects can be defined on 
the grid. Let ustake anexample. A gunner finds that the coordinates 
of his gun-are x and y, and this he does not from the map but from a 
small survey. A sound ranger reports a hostile gun at x’ and y’, Two 
minutes with a log-book and the bearing and distance of the target thus 
disclosed are computed. The problem is very different if it is possible 
only to use references for identification on (say) a couple of maps. In 
the one case a result accurate to, say, 20 feet may be expected ; in the 
other, to 50 yards 

We see, then, that a grid is a system of reference which can be applied 
to a very wide area (say Great Britain) and which enables the location 
of any place, on the ground, if you will, or on any map of whatever 
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scale, It enables one to compute the distance between any two points 
whose coordinates are known—between John O’Groat’s and Land’s 
End, if it be desired—and, equally, to compute the bearing or azimuth. 
In this guise the grid becomes an old friend. It is nothing but a rect- 
angular coordinate system. We adopted it for the British forces in 
Italy, and we should have adopted it in France in 1918 had the war not, 
happily, become a mobile one. 

But there are practical difficulties about this grid. It must be com- 
posed of squares, and, as the earth is round, continuous and perfect 
squares cannot be fitted on it. There is a story of certain surveyors 
(not Royal Engineers) in an Eastern portion of the Empire, who started 
to divide a wide area of cultivable land into squares by running straight 
lines out at right angles from a meridian. The unfortunate recipients 
of lots far from the meridian raised a justifiably loud outcry. 

The squares of the grid must remain square on the projection chosen 
for the grid, but are bound to depart in time from the perfect square on 
the ground. Nevertheless, the defining lines of the squares can be 
traced on the ground, for they are as definite mathematical lines as 
meridians or parallels. 

But if you choose one projection, say “‘ A,” for your grid, it does not 
mean that you cannot plot that grid on a different projection, say ‘‘ B.” 
You have, as it were, traced on the ground those lines which make perfect 
squares when mapped in projection “* A.” 

If you map on projection B you can survey these grid lines (even 
though they are imaginary) with the rest of the detail. They may not 
be perfect squares on projection B, but will, probably, not be sensibly 
different. It has therefore happened on several occasions—and will 
doubtless happen again—that survey operations and references: are 
given in terms of projection A, whilst the grid is shown graphically on 
projection B. : 

A full grid reference is given by complete easterly and then northerly 
coordinates, thus : 

152034 West—206793 North (to the nearest metre) 
But generally at most scales a reference to the nearest 100 yards or so 
is enough. If our units are yards or metres we can say, then : 
1520 2068 (to the nearest hectometre) 
(N.B.—We may omit ‘‘ west” and “north” if they always follow the 
same sequence.) 

Now supposing that it is only the countryside within 10,000 yards or 

to kilometres that we are considering, we can leave out the earlier 


figures and write : 
20 68 


There are two matters which deserve particular attention in relation 
to this grid : 
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(a) The size of the squares. As the referencing is to be the same on 
any scale, a square has to be chosen which is of about the ideal size on 
the most important scale, but which will be neither too large nor too 
small on other scales. Shall it be 1000 yards, a kilometre, 10,000 feet, 
etc.? The two necessities are that it shall be decimal, and shall be in 
terms of some unit which can be used with the ordinary surveying 
instruments. The unit must, in fact, be the yard, the foot, or the metre. 

(6) What is the best method of abbreviating coordinates to fit 
different circumstances ? 

Our present practice is to give every 10-kilometre-square a letter and 
to add decimal references within the square, thus : 


A 4562 (to the nearest 100 metres) 


As there are twenty-five letters (or five squares) the alphabet covers 
a square of 50 kilometres. At every 50 kilometres therefore reference 
is repeated. If we added two more figures in front, however, instead of 
letters, we should get say 345762, a reference repeated each roo kilometres. 

Enough has been said, it would seem, to explain what a grid is and 
how references are made in it. 

In England we have for military purposes a grid on the Cassini 
Soldner projection, with its origin at Dunnose, whereas the small-scale 
Ordnance Survey maps are on a similar projection with origin at Delamere. 
It has been necessary to introduce the second (Dunnose) grid because we 
work at present on a projection which is not orthomorphic. The position 
is not, however, satisfactory. We soldiers must have a grid. More- 
over it must rest on a simple system of coordinates in order to facilitate 
local surveys, and must be sufficiently precise (in an angular sense) to 
give instrumental observation its full value. Such a grid is so great a 
convenience that we shall not be content without. Military operations, 
like all other large engineering undertakings, require the smooth work- 
ing of many interdependent parts. In order that every one may be at 
the correct place, that unforeseen contingencies may be intelligibly 
reported, and that new combinations may be formed, it must be possible 
for every unit of the machine to understand quickly and accurately the 
place of which his commander speaks, writes, telegraphs, or telephones. 
He may have to go there, to send there for his food, to meet some other 
person there, to deliver a message there, etc. At present we have a 
separate military edition, and must make special computations to adapt 
the trigonometrical data. It is however plain that we can, by using 
an orthomorphic projection, readopt the Delamere origin of the Ord- 
nance Survey small-scale maps. 

Now Ordnance Survey maps already bear a network, not wholly 
consistent, of two-inch squares. In place of those squares is it not 
possible to substitute a grid, suitable at once for civil and military 
purposes? Mr. Hinks will speak on the point of view of the civilian, 
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but I cannot refrain from emphasizing the real advantages which the 
man in the street would gain. 

For example, A loses his way, he reaches a signpost and sees on it 
372435. His map then shows him where he is. 

B skids in his car, turns over into a ditch, rises in wrath, finds a tele- 
phone office, and asks for breakdown gang at 404983. 

C calls up D and tells him to be, with horses for both, at 592176 at 
14.00 hours. 

There are times, and many, when reference is not required; for 
example, if one were to say, “‘ Are you going to the Society’s Meeting 
on Grids ?” both time and place are obvious ; but there are countless 
times when references would save much time, and it is noteworthy that 
our existing street names and numbers are only an unscientific prototype 
of this referencing. 

Had Sir Walter Scott written in times in which a national grid was 
employed, how much our libraries would have been spared | 


II. THE GRID FOR BRITISH MAPS 


Colonel E. M, Jack, C.M.G., D.S.O., Director-General of 
the Ordnance Survey 


1. I speak as the official responsible for producing the national 
maps, who has to combine, as far as possible, the needs of both military 
and civil users. 

We have seen from Colonel Winterbotham’s explanation that for 
military purposes it is essential to have a grid on our maps, with a single 
system of coordinates to define the positions of all points. For civil 
purposes it is not essential, but such a system would be of great value, 
particularly in large towns and crowded areas. 

For military purposes we have not to consider zsthetic questions ; 
we can adopt what is best for the purpose in view, even if it makes the 
map unattractive. For civil purposes these questions however become 
important. Ifa map is made unattractive it will not sell well. 

It is, however, uneconomical and for many reasons inconvenient to 
have separate military and civil editions. It is therefore of importance 
to devise if possible a form of grid which will satisfy military require- 
ments, and at the same time will not affect the public demand for the map. 

2. The Ordnance Survey small-scale maps which are in common 
use, namely the 1-inch, }-inch, and }-inch maps, are already provided 
with a system of squares, in all cases of 2-inch side. It may be asked 
why these will not serve military requirements. The first reason is 
that these squares do not form a grid. A grid is a system of squares 
which extends over the whole area or country, independently of the 


